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USE OF ERS-1 SCATTRROMETER DATA to Derive Ocean Surface Winds AT NMC
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1, INTRODUCTION

|%eER9-18at6nM, lsmnched on July 17,1991, has
a scatieromstor on board ax pert of its total sensor pack-
age. The scatterometer is an active redsr radiating at the
C-bazd froquenty. The measstements taken by the scat-
terometsr ara nonnalized adar cross-gsoctiony (redar
backscatier), a moasore of the roughness of the sea -
fuce gencrated by the surface winds. Thieo mbasure-
ments in each cell, one from sach antenna oo HRS-1, ure
required to provide the laformation necessary to deter-
mine a wind speed and disection at @ measntamant eall.
The yesoludon of each backscatter measurament cell is
50 km. The measuroment Jocations (cells) are saparated
by 25 km Thete ute 19 orose trck oells glving o data
swath aboot 500 kan wide. The polar oebital peciod for a
local sres on the Earth's surface is roaghly 100 minutes.

What is for operational and matine fore-
casting bs that RSA delivers o “fast-detivery™ stream Of
scatterometer data to NMC and othar numarieal waather
prodistion cemters in buffoc format for sasimitation tato
their modals. The BRS-1 scatteromoter wind data stroam
cottaing both the backeceter veluse wnd the retrieved
wind vectars. The early wind data product, however, wis
based on an empirical algorithm derfved from pee-launch
ERS-] alreafilbugy @ # & i - em  cumsnt op-
erational BRS-1 scatteromoter wind peodocts reflact glo-
bal aatellite tO surface obssrvation evaluations/valida-
tons and subsoquent algotithmic modifications,

During the validation phase of ERS-1, several new
emplrical algorithms based on post ERS-1 data were do-
veloped by BSA, BCMWE, METEO-FPrance, IFRBMER,
NASA-JPL/Oregon State University, and the Univentity
Of Hamibury investigators (Attems, 1992, Fellich and
Dunbaz, 1992, and Stoffalen ¢ al., 1992). Some of these
nower algorituns sre based ou data from analyzed wind
ficlds and wind data from dedicated, bighly-instromsat.
od expetiments off the ooast of Norway (Atiema, 1992)

The scatterometor backacatter is a measored e~

sponse 1o moxtly the high frequency waves of the ocean
surface causad and drivea by the winds, For ERS.1, thase

algorithms convart the radar backsoeiier mossurenents
to winds wsing an ampirica) trunsfer function. Thoe scat-
terometer refrieved wind vectors mre oomputed st so
equivalent beight o 10 maters above the sea gurface,

Normually, solutions for up to four directions (fre.
quently callod ambiguities or aliases) are dertved for &
single cell observation. This fs a result of the biharmonic
characieristic of the backeoniter measurement magnitude
a4 & function of the scatietomeder antanna jook angle rel-
ative to the wind direclion, Thass solutions are fonnd us-
fng a maximum likelihood estintabe of & sumn-of-aquaroe
sigorthm. Usvally, two Of the scatterometer solutions
are the most probable and differ in direction by 180 ds-
graas. Several techniques are balng tested to discriminate
betwoen these 2 solutions to amive at & siigle marina
wind vector for -- into models (Ofiler, 1992).

2 RVALUATION and VALIDATION

Six algocithms are cumently being ovaluated. One
will be selected for the processing of soaticrometer data
at NMC. These algorithms may be further refined to pro-
vide ¢losor-to-optimum reaults, particulady in direction,
Pretiminary aaalysic indicates thet BSA's CMOD4 opor-
ational algarithm (developed st BCMWE) Is the leading
tandidate for implemsnistion st NMC
3. PRELIMINARY RESULTS

Shown in Tablo 1. below axe prelimisaty gtatistical
resnlts from analywis of BR8-1 Wind speeds that were re.
oorded on ESA's “fast-delivery” prodact we recelved at
NMC. The comnatisons wers taade \With NMC unlysin
fields for the yame period. Wind spoeds up to 24 my!
wete included {n the sample that was evalnated.

TARLE 1.
No. of polnts » 219,$81
8td, Deviation = 2,19 s
Bis (SCAT= NMC) = -0.24 ms*
Correlation (SCAT to NMC) = 0.84
Statistics aro also being genorated to comppare scatterom-
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cler data with buoys,

Those gross statistios are promising. However, upon
examining the trend of agroement between the scatter-
omecicer dats and the NMC analysis wind gpeada s o
function of the NMC wind speeds, it iz noted that: (a) for
winds lese than 4 ms™! the BRS-1 winds tend to be higher
in siagnltudo than the NMC nnalylil tpeeds, (b) for wind
speeds greater than 12 ma™ the BRS-1 wind wpeeds are
[ower in magnitode than tw NMC winds, and (¢) ths
winds between 4 and 12 ms! ©nd to agroe the best,
These trends, of course, sre based on the empirically -
based transfar-funotion modals relating scaiterotheter
backscatter-to-winds, Similar comparizons  betwoen
NMC and seatterometer data will be evaluated in the fu-
tura with the different scatterometst algorditome woler-
onced above.,

The current BSA fust delivery product contains only
one of the pogsihle wind vector solutions. The scatterom-
eicr daiato compute other possible wind vector solution
(up to 4, although more are possible but not probable as
the cotrect wind vector) mre now being processed et
NMC. The dealiasing capability to reduce scatterometer
resulis [0 & slogle wind vector s currantly heing evaluat-
ed. A asiple of scalicromstor datn prooessed at NMC to
o single wind vector rolution is shown in Pigure 1 (Tha
processing gonerally follows that used oparationally by
te UK Met Offios, Offiler, 1992).
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Figure 1. A sample of ERS-1 acatteromater wind vector
data ts supsrimpased over a 1000 tUD Aelght fleld
analysis for 12 OMT, April 27, 1993, wext of the

North American coast. Ror this region, the rurface

winds from ships and buoveare olse plotted,

Although major flow patternt are well definad, pre-
Nirningry resalts show theat there are xome small blocks of
retrieved wind vectors inconglgtent with thess pattenns,
Wo ara mtemnpting vis sigotithms o recognize these

“failures” in wild direction and to cithor correct them or
to remove thorn from the data stream. These erroneouns
vechors, howevor, we easily recognlzed by msteorologl-
ca! analyzte and forocasters. Case studies to sxamioe
both the strength and weaknoss Of (he xcattervmeter data
fot use at NMC and othsr numarical wenther csnters are
in progreas.

These resultz indicate great promise for the uss of
the BR8-1 suatierometer wind vector data in numerical
woather and ocean foreaast modals, and alzo for their use
in moteorological and oteanographic climate reysarch,

Preliminuty experimenta in assimilating scatteronas-
ter data into numetical modale have beguo and the lm-
pact of the scatteromotar date fo baing evaluatad.
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